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antibody or antibody fragment, and a prodrug, wherf said enzyme 
is capable of converting said prodrug to a drug atythe target site. 



2. The method of claim 1, further comprising, when said first 
targetable. conjugate comprises a prodrug, administering a second targetable 
conjugate which comprises a carrier portion which comprises or bears at least 
one epitope recognizable by said at least one other arm of said bi-specific 
antibody or antibody fragment, and an enzyme capable /of converting said 
prodrug to a drug or of reconverting a detoxified inte/mediate of said drug to a 
toxic form. 

3. ° The method of claim 1, wherein s&d targetable conjugate 
comprises one or more radioactive isotopes us^ml for killing diseased tissue. 

4. The method of claim 1, wherein said targetable conjugate 
comprises boron atoms, and said method father comprises the step of 
irradiating said boron atoms localized at s^id diseased tissue, thereby effecting 
BNCT of said diseased tissue. 

5. The method of claim 1 /wherein said targetable conjugate 
comprises one or more toxins. 

6. The method of clai^i 1, wherein said targetable conjugate 
comprises one or more drugs. 

7. The method of £laim 1, wherein said targetable conjugate 
comprises one or more prodrugs. 

8. The methocy of claim 1, wherein said targetable conjugate 
comprises one or more radioactive isotopes useful for detecting diseased tissue. 
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9. The method of claim 1, wherein said targetable/conjugate 
comprises one or more image enhancing agents for use in magnetic resonance 
imaging (MRI). / 

10. The method of claim 1, wherein said at/least one arm that 
specifically binds a targeted tissue is a monoclonal antibody or a fragment of a 
monoclonal antibody. / 

1 1 . The method of claim 1 , whereinysaid at least one other arm that 
specifically binds a targetable conjugate is a monoclonal antibody or a fragment 
of a monoclonal antibody. /y 

12. The method of claim 1, wtterein said at least one arm that 
specifically binds a targeted tissue is sraumanized antibody or a fragment of a 
humanized antibody. / 

13. The method of claim A, wherein said at least one other arm that 
specifically binds a targetable conjugate is a humanized antibody or a fragment 
of a humanized antibody. / 

14. The method of claim 1, wherein said targetable conjugate 
comprises a peptide. / 

15. The method of claim 1, wherein said targetable conjugate 
comprises a carbohydrate. / 

16. The method of claim 1, wherein said targetable conjugate 
comprises one or more Haptens. 

17. The memod of claim 1, wherein said targetable conjugate 
comprises one or more chelators or metal-chelate complexes. 
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18. The method of claim 1, wherein said bi-specific antibody or 
antibody fragment further comprises a radionuclide. / 

19. The method of claim 17, wherein at least one/of said chelators is 
a hard base chelator for a hard acid cation* and at least oner of said chelators is a 
soft base chelator for a soft acid cation. / 

20. The method of claim 17, wherein saidychelator is a hard base 
chelator that comprises carboxy late and amine groups. 

21. The method of claim 20, wherein^aid hapd base chelator is 
DTP A, NOTA, DOTA or TETA. U 

22. The method of claim 17, wherein said targetable conjugate 
comprises a ty rosy 1-ly sine dipeptide. / 

23. The method of claim 22, wherein said targetable conjugate 
comprises Tyr-Lys(DTPA)-NH 2 , or Lys(DTPA)-Tyr-Ly s(DTPA)-NH 2 . 

24. The method of claim 23, wherein said targetable conjugate 
comprises doxorubicin. / 

25. A kit useful for treating or identifying diseased tissues in a patient 
comprising: / 

(A) a bi-specific antibody or antibody fragment having at least one 
arm that specifically binds a targeted tissue and at least one other arm that 
specifically binds a targetable conjugate; 

(B) a first targetable conjugate which comprises a carrier portion 
which comprises or bears/at least one epitope recognizable by said at least one 
other arm of said bi-specific antibody or antibody fragment, and one or more 
conjugated therapeutic or diagnostic agents, or enzymes; and 

„ (C) optionally, a clearing composition useful for clearing non- 
localized antibodies and antibody fragments; and 



-71- 



(D) optionally, when said first targetable conjugate comprises an 
enzyme, / 

1) a prodrug, when said enzyme is capablp of converting said 
prodrug to a drug at the target site; or / 

2) a drug which is capable of being detoxified in said patient 
to form an intermediate of lower toxicity; when said enzyme is 
capable of reconverting said detoxified/intermediate to a toxic 
form, and, therefore, of increasing the toxicity of said drug at the 
target site, or / 

3) a prodrug which is actiy^Sd in said patient through 
natural processes and is subj^ctjfo detoxification by conversion to 
an intermediate of lower toxic^^dlen said enzyme is capable of 
reconverting said detoxified intermediate to a toxic form, and, 
therefore, of increasing the/toxicity of said drug at the target site, 
or / 

, , 4) a second targetatne conjugate which comprises a carrier 
portion which comprises or bears at least one epitope 
recognizable by said at least one other arm of said bi-specific 
antibody or antibody fragment, and a prodrug, when said enzyme 
is capable of converting said prodrug to a drug at the target site. 

26. A bi-specific antibody or antibody fragment having at least one 
arm that specifically binds a targeted tissue and at least one other arm that 
specifically binds a targetabfe conjugate. 

27. The bi-specific antibody or antibody fragment of claim 26, 
wherein said antibody oy antibody fragment is humanized. 

28. Thebi 
wherein said antibody 

29. iW method of claim 1, wherein said at least one other arm that 
specifically binds/a targetable conjugate binds a tyrosyl-lysine dipeptide. 



specific antibody or antibody fragment of claim 26, 
or antibody fragment is monoclonal.. 
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30. A recombinant DHA construct comprising an expression cassette 
capable of producing in a host cell a bi-specific antibody or antibody fragment 
having at least one arm that specifically binds a targeted tissue and at least one 
other arm that specifically binds a t|rgetable conjugate, wherein said construct 
comprises, in the 5' to 3' direction^ transcription, a transcriptional initiation 
regulatory region functional in said fipslcell, a translational initiation regulatory 
region functional in said host cell, a ©NA sequence encoding said bi-specific 
antibody or antibody fragment, and a transcriptional and translational 
termination regulatory region fun6tional in said host cell, wherein said bi- 
specific antibody or antibody fragment |p under the control of said regulatory 
regions. 



3K A set of expression cassettes capable of producing a bi-specific 
htibody or Ihrtibody fragment having at least one arm that specifically binds to a 
targeted tissue ahd at least one other arm that specifically binds to a targetable 
conjugate, whereiir^ach cassette comprises, in the 5' to 3' direction of 
transcription, a transcriptional initiation regulatory region functional in a host 
cell, a translational initiatW regulatory region functional in said host cell, a 
DNA sequence encoding a fragment of said bi-specific antibody, and a 
transcriptional and translational termination regulatory region functional in said 
host cell, wherein said fragment is\inder the control of said regulatory regions. 



32. A method of preparing a bi-specific antibody or antibody 
fragment having at least one arip that specifically binds a targeted tissue and at 
least one other arm that speci|k^lly binds a targetable conjugate, co^jrorising: 

(A) introducing the l§a)mbinant DNA construct of claim./ into a host 

cell; 

(B) growing said cel|and isolating said antibody or antibody 
fragment. 
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33. A method of preparing a t>i-specific fusion protein having at least 
one arm that specifically binds a targeted tissue and at least one other arm that 
specifically binds a Wgetable conjugate, comprising: 

(1) (A) introducing into a host cell a recombinant DNA construct 
comprising an expression cassette capable of producing in said 
host cell a\fragment of said bi-specific fusion protein, wherein 
said construct comprises, in the 5' to 3' direction of transcription, 
a transcriptional initiation regulatory region functional in said 
host cell, a translational initiation regulatory region functional in 
said host cell, a yNA sequence encoding a scFv linked to a Fd 
fragment, and a transcriptional and translational termination 
regulatory region functional in said host cell, wherein said 
fragment of said bi-specific fusion protein is under the control of 
said regulatory regions; \ 

(B) co-introducing inta\said host cell a recombinant DNA 
construct comprising an expression cassette capable of producing 
in said host cell a light-chain Wibody fragment which is 
complementary to said Fd fragtaent in (A) and which when 
associated with said Fd fragment forms a Fab fragment whose 
binding site is specific for said targeted tissue, wherein said 
construct comprises, in the 5' to 3\ direction of transcription, a 
transcriptional initiation regulatory Vegion functional in said host 
cell, a translational initiation regulatory region functional in said 
host cell, a DNA sequence encoding auight-chain antibody 
fragment, and a transcriptional and transnational termination 
regulatory region functional in said host Veil, wherein said light- 
chain antibody fragment is under the control of said regulatory 
regions; \ 

(C) growing said cell and isolating said brrspecific fusion 
protein, or \ 

(2) (A) introducing into a first host cell a recombinant DNA 
construct comprising an expression cassette capable of producing 
in said first host cell a fragment of said bi-specific fusion protein, 
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wherein said construct comprises, in the 5' to 3' direction of 
transcription, a transcriptional initiation regulatory region 
fun^ional in said first host cell, a translational initiation 
regulatory region functional in said first host cell, a DNA 
sequence encoding a scFv linked to a Fd fragment, and a 
transcriptional and translational termination regulatory region 
functional W said first host cell, wherein said fragment of said bi- 
specific fiis\on protein is under the control of said regulatory 
regions; 

(B) introdiicing into a second host cell a recombinant DNA 
construct comprising an expression cassette capable of producing 
in said second host cell a light-chain antibody fragment which is 
complementary to Fd fragment in (2) (A) and which when 
associated with said Fd fragment forms a Fab fragment whose 
binding site is specific for said targeted tissue, wherein said 
construct comprises, in the 5' to 3' direction of transcription, a 
transcriptional initiation regulatory region functional in said 
second host cell, a translational initiation regulatory region 
functional in said second host cell, a DNA sequence encoding a 
light-chain antibody fragment and a transcriptional and 
translational termination regulatory region functional in said 
second host cell, wherein said light-chain antibody fragment is 
under the control of said regulatory regions; 

(C) growing said first and second host cells; 

(D) optionally isolating said bi-specific fusion protein 
fragment and said light-chain antibody, fragment; and 

(E) combining said fragments to produce a bi-specific fusion 
protein and isolating said bi-specific fusion protein. 



34. A method of preparing a bi-specific fusion protein having at least 
one arm that specifically binds a targeted tissue and at least ope other arm that 
specifically binds a targetable conjugate, comprising: 

(1) (A) introducing into a host cell a recombinant t)NA construct 




{comprising an expression cassette capable of producing in said 
ftost cell a fragment of said bi-specific fusion protein, wherein 
sairaonstruct comprises, in the 5' to 3' direction of transcription, 
a transcriptional initiation regulatory region functional in said 
host ell, a translational initiation regulatory region functional in 
said host cell, a DNA sequence encoding a scFv linked to a light- 
chain antibody fragment, and a transcriptional and translational 
termination regulatory region functional in said host cell, wherein 
said fragment of said bi-specific fusion protein is under the 
control of said regulatory regions; 

(B) co-introducing into said host cell a recombinant DNA 
construct comprising an expression cassette capable of producing 
in said host cell a Fa fragment which is complementary to said 
light-chain antibody fragment in (A) and which when associated 
with said light-chain antibody fragment forms a Fab fragment 
whose binding site is specific for said targeted tissue, wherein 
said construct comprises, Vn the 5' to 3' direction of transcription, 
a transcriptional initiation regulatory region functional in said 
host cell, a translational initiation regulatory region functional in 
said host cell, a DNA sequemce encoding a Fd fragment, and a 
transcriptional and translational termination regulatory region 
functional in said host cell, wherein said Fd fragment is under the 
.control of said regulatory regions; 

(C) growing said cell and isolating said bi-specific fusion 
protein, or \ 

(A) introducing into a first host cell a recombinant DNA 
construct comprising an expression cassette capable of producing 
in said first host cell a fragment of saik bi-specific fusion protein, 
wherein said construct comprises, in the\5' to 3' direction of 
transcription, a transcriptional initiation regulatory region 
functional in said first host cell, a translational initiation 
regulatory region functional in said first host cell, a DNA 
sequence encoding a scFv linked to a light-chainNantibody 
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fragment, and a transcriptional and translational termination 

ilatory region functional in said first host cell, wherein said 
fragment of said bi-specific fusion protein is under the control of 
said regulatory regions; 

(B) introducing into a second host cell a recombinant DNA 
construct comprising an expression cassette capable of producing 
in said second host cell a Fd fragment which is complementary to 
said light-cham antibody fragment in (2)(A) and which when 
associated withWid light-chain antibody fragment forms a Fab 
fragment whose tending site is specific for said targeted tissue, 
wherein said constrict comprises, in the 5' to 3' direction of 
transcription, a transcriptional initiation regulatory region 
functional in said seconcl host cell, a translational initiation 
regulatory region functional in said second host cell, a DNA 
sequence encoding a Fd fragment, and a transcriptional and 
translational termination regulatory region functional in said 
second host cell, wherein said ^d fragment is under the control of 
said regulatory regions; 

(C) growing said first and secfond host cells; 

(D) optionally isolating said bi-^pecific fusion protein 
fragment and said Fd fragment; anc 

(E) combining said fragments to broduce a bi-specific fusion 
protein and isolating said bi-specific rasion protein. 
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